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ORIGINAL ARTICLE

Prioritizing Effective Factors of Third Generation
Universities in Higher Education System
(A Case Study in Mashhad University of Medical Sciences)

Background: The rise of third generation universities as an objective
representation of industry-university relationships opens new horizons of
job creation for university planners and managers. In our country, most
universities are placed in second generation universities category, i.e.
research-oriented universities which are not so active in commercialization
of research findings. Therefore, the purpose of the present study is to
prioritize the factors affecting third generation universities.

Methods: The present study is an applied research in term of purpose
which was conducted through a mixed methods approach. The
statistical population of the research included faculty members,
managers, and deputy directors of Mashhad University of Medical
sciences in the academic year 2019-2020 (N=1041). A sample of 212
individuals was selected through stratified sampling method. Delphi
method was used to obtain the opinions of 30 experts. The research
tool was a research-made questionnaire extracted from the qualitative
section whose validity was confirmed by experts as well as its reliability
was confirmed by Cronbach’s alpha coefficient (0.9). The confirmed
questionnaire with 7 factors and 25 components was administered and
data were analyzed using SPSS 21 software.

Results: The results of the present study showed that the two factors of
focus and attention of management to entrepreneurship, and reform of
education and research system with emphasis on entrepreneurship had
the most impact (0.97); however, the factor of applying cultural values in
order to move towards third-generation universities with a coefficient of
(0.75) had the least impact.

Conclusion: Medical universities officials should endeavor to develop
entrepreneurship in universities, which requires simultaneous planning
and attention to all factors, especially the factors of management attention
to entrepreneurship and reforming of education and research system.
Keywords: Entrepreneurship, Delphi Method, Third-Generation
University, Medical Sciences
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Prioritizing Effective Factors of Third Generation Universities

INTRODUCTION

Nowadays, attention to entrepreneurship is one of the major
concerns of different institutions and centers, including
universities. Theory of Entrepreneurial University is one of
the models proposed to explain the new role of universities
with the important feature of broader interactions with
community. Base on this theory, some higher education
systems adapt themselves to economic development and
business market through modifying their programs, and they
educate innovative and creative graduates by implementing
entrepreneurial initiatives (1). Mission and vision of
universities in the past consisted of education and research
which nowadays, due to the developments taken place as
well as the mission and commitment of universities to society
and survival and growth of university itself, are gradually
shifting away from traditional role. In addition, they have
taken on a new role and mission by participating in social
and economic development. Those universities that have
been able to adapt themselves to new conditions are known
as  third-generation  universities  (entrepreneurial
universities) which are the evolved form of first and second
generation universities (2).

A third-generation university is defined as a university that is
capable of innovating, recognizing and creating
opportunities, working in teams, taking risks and responding
to challenges, and seeking to make substantial shift in
organizational characteristics so that it will have a bright
future (3). An entrepreneurial University is defined as a
research-based university in which research is emphasized
and developed. Although, in some analyses, analysts see
academic entrepreneurship as a deviation from research
university objectives (4-5), adopting a coordinated strategy
for all wvital activities (education, research and
entrepreneurship) is a natural incubator. However,
endeavors to provide university community with sufficient
space to explore, evaluate, and exploit those ideas that can
be transformed into economic entrepreneurship initiatives
are important as well (6). In addition to teaching theoretical
issues, this type of university teaches students management
skills and job skills required for the intended field of study as
well as how to take advantage of opportunities and
innovations, introduces them the realities and requirements
of the business market, welcomes new and creative ideas,
and develops entrepreneurial spirit among students.
Students of a third-generation university not only do not wait
for a long time to be employed or seek a job after graduation
but they intend to be entrepreneurs (7).

In our country, most universities are placed in second
generation universities category, i.e. research-oriented
universities which are not so active in commercialization of
research  findings, educating entrepreneurs, and
transforming into a third-generation university that is an
entrepreneurial university. Commercialization activities of
the universities of the country are often limited to the
creation of science and technology parks which do not have
much effect on the business market (8). There has been a
dramatic increasing in unemployment of 42% of the
university graduates with an increase of more than 850,000

persons annually, unemployment and joblessness of 15000
to 20000Ph.D graduates with an increase of over 7500
persons annually, writing dissertations by others, islanding
performance in higher education irrespective of the quantity
and quality of the needs of the society and industry, the
disproportionality of occupation and the employed person,
the promotion of professional culture in education and
research institutions, Credentialism, un-even growth of
higher education centers, which today has increased to 2800
units. Lack of development model and roadmap in higher
education and lack of up-to-date higher education, brain
drain which leads to a pecuniary loss of over 60 billion
dollars, and politicization of scientific institutions are among
the issues higher education and consequently the country are
facing with. Therefore, these damages will result in pecuniary
loss of billions of dollars in the present time and will threat
national interest in long time (9). Hence, it is necessary to
create innovative activities through the creation of
entrepreneurial universities, because without the existence
of such universities the results of scientific research will have
no fate other than being stored in academic repositories and
libraries which are rarely transformed to innovative activities,
products and services. Along with global developments and
transformations and in line with the response to the
contingency needs of the society, the mission of the
universities has evolved through the time and is moving
towards an entrepreneurial paradigm (10). Unfortunately,
due to the inconsistency between academic courses and
community needs, university graduates do not have the
necessary expertise and efficiency. In such condition,
attention to entrepreneurship and its development as well as
expansion in higher education is of particular importance.
On the other hand, given the increasing growth of economic,
social, cultural, and political changes in society as well as the
emergence of new challenges and expectations in society,
attention to the development of entrepreneurship
capabilities and promotion of entrepreneurial spirit among
graduates and even students is crucial (11). Transformation
of higher education under the umbrella of entrepreneurship
is inevitable for the reasons such as environmental changes
at national and global level, public expectations changes,
increased competition for public resources, criticizing the
financial and structural status of higher education, being
dependent on government funding, changes in higher
education policies like decentralization, reducing tenure,
creating strong policy sets, creating and maintaining diversity
in higher education, reduction of bureaucracy, the
importance of paying attention to students, respecting and
protecting human dignity, and the advancement of
information technology. Therefore, it is necessary to create
innovative activities through the creation of entrepreneurial
universities. The development of entrepreneurship at the
universities of medical sciences and health services that
oversee and implement a wide range of health care services
at four levels of prevention, treatment, rehabilitation, and
palliative care is important. In addition, they carry out the
mission of education and research at the highest levels of
medical sciences; on the other hand, the presence of many
challenges to the management approach and systems are
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inevitable (12).

The transformation from traditional university to
entrepreneurial university will play an important role in the
development of a global knowledge-based economy (13). At
the present time, given the traditional mission of universities
(first generation), the business market is saturated with
academic graduates. Moreover, the situation demands using
the available opportunities and making fundamental changes
in the education and research structure at least in the leading
universities of the country to move them towards research-
oriented and mission-oriented universities in the field of
research and technology (14).

If the country's medical universities make the transition to
third-generation universities, their position in the
knowledge-based economy will be explained and their
dependence on government budgets will be minimized (12).
This is the result of creativity and innovation, and innovation
requires a systematic organization needing a clear policy and
hard working. A third-generation university should be
organized in such a way that it can give an address to
innovation and entrepreneurship in the field of targeted
medical sciences and it can be capable of transforming all
individual and organizational activities in economic, social,
cultural, and political dimensions into profession (15). In
this regard, it is required that the universities of medical
sciences of the country pay attention to the identification of
their specific features and adopt the approach of reducing
the level of dependency on public funds. This issue is of a
great importance since the structures of higher education of
university organization require it for planning some
processes and it should be performed in response to the
changing condition of the society. It is first necessary to write
a mission statement. Then, considering their specific features
and strength and weakness points, they should take steps
towards moving to third-generation universities. Hence, to
successfully implement the concept of commercialization
and entrepreneurship in universities, their specific features
and conditions require to be identified as well as appropriate
policies and decisions should be made accordingly (9).

METHODS

The present study is an applied research in terms of purpose.
The data were collected through a mixed methods approach
(qualitative-quantitative). For the qualitative section three-
stage Delphi method and for the qualitative section the
survey method was used. The statistical population of the
research included 1041 faculty members, managers, deputy
directors of education departments, and heads and deputy
directors of the Schools of Medicine, Dentistry, Pharmacy,
Paramedical Science, Nursing, Midwifery, and Reproductive
Health of Mashhad University of Medical sciences in the
academic year 2019-2020. In order to estimate the sample
size, Cochran's generalized formula was used based on which
a sample of 212 individuals was selected through two-stage
stratified sampling method (16). The research tool was a
research-made questionnaire extracted from the qualitative
section with 7 factors and 25 components in which the items
were scored on a five-point Likert scale from completely
desirable to completely undesirable. In the present study,

after the approval of the survey subject in the research
department of the university and the approval by the Ethics
Committee of the University of Medical Sciences, the factors
and components affecting the third-generation university
were extracted according to the research conducted. The
library and Internet studies included books, papers, and
research performed by other national and international
researchers. Then, using the opinions obtained from the
experts of Mashhad University of Medical Sciences and
applying three-stage Delphi technique, they were evaluated.
For the present study, the members of the Delphi panel were
selected through purposive and judgmental sampling, a non-
probability sampling technique which consisted of 30
individuals, all of whom had experience of education and
research activities in the field of education and were familiar
with the concepts of third-generation universities. They had
a working experience as the manager of decision-making
section in educational organizations; they were experts and
had research article in this field as well as their informed
consent was obtained in person. The questionnaire used in
the first stage of Delphi method consisted of the factors and
components of third-generation universities. The experts
expressed their viewpoints while assessing the criteria
related to the importance of each of the factors and
components in the form of agreement and disagreement. In
addition, they expressed their descriptive opinions in written
form. In the second and third stage of Delphi method, the
respondent’s experts were asked to state their views and
opinions on each of the factors and components accepted in
the first stage and submitted it on a five-point Likert scale
from “totally agreed” to “totally disagreed” and gave their
comments and suggestions. In all the three stages of Delphi
method, the participants were asked to write any factors or
components not considered in the checklist. Moreover,
factors and components were modified based on
participants' views and opinions. Finally, given the consensus
of opinions reached among the members of experts group,
Delphi stages were stopped and the obtained factors and
components were identified with 7 main factors and 25 sub-
components. Then, they were transferred to the ultimate
research questionnaire for testing and evaluation in
quantitative sample (17). The questionnaire consisted of two
sections. The first section of the questionnaire assessed the
demographic characteristics of process owners (faculty
members, managers and deputy directors of Mashhad
University of Medical Sciences) including gender, education
level, job experience, age, organizational position, and field of
study; the second section of the questionnaire consisted of
139 questions about the variables related to third-generation
universities that measured the impact of each of these variables
on moving towards entrepreneurial universities from the
viewpoints of process owners. The questions in this section of
the questionnaire were scored on a five-point Likert scale
ranging from completely desirable = 1 to completely
undesirable = 5. In this study, face validity and content validity
were used to confirm the validity of the data collection tool.
The validity of the questionnaire was confirmed by the experts
and commentators in this field and Cronbach's alpha
coefficient was used to calculate and measure the reliability of
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the research tool. For this purpose, Cronbach's alpha
coefficient was calculated using pre-test data in a sample of 15
individuals of the statistical population who responded to the
research questionnaire with a reliability of 0.93, indicating the
high reliability of the research tool or the questionnaire. After
distributing, collecting and reviewing the questionnaires in a
sample of 212 faculty members, managers, and deputy
directors of Mashhad University of Medical sciences, the
questions were coded and SPSS 21 software was used for data
processing, data analysis, and statistical inferences. Structural
equation modeling and factor analysis were used for data
analysis. Factor analysis attempts to identify underlying
variables or factors that explain the pattern of correlations
within a set of observed variables and plays a very important
role in identifying latent variables or factors through the
observed variables. Due to the large number of variables
researchers usually face with in research, they look for a way to
reduce the number of factors and form a new structure for it,
to do so, factor analysis is used for more accurate data analysis
to achieve more scientific and operational results (18).

RESULTS

Given the obtained results, 135 (64%) males and 77 (36%)
females were studied in terms of their demographic
characteristics. The mean age of the sample was 50.3
ranging from 40 to 70 years with a standard deviation of
8.7. The results suggested that the majority of respondents
(0.98) have a Ph.D. degree and (0.2) a master's degree.
Meanwhile, the highest proportions of the sample (89%)
were those with official employment status and the rest
(11%) were with contractual employment status. The
faculty members with 87% had the highest frequency in the
research. Managers and deputy directors of education
groups with 10% and managers and deputy directors of the
schools with 3% had the highest proportion; however, they
were placed after faculty members. The mean work
experience of the sample was 16.5 years with a standard
deviation of 8.3. On the other hand, those with work
experience between 10-19 years had the highest proportion
(40%) (Table1).

The research model which was obtained through Delphi
technique was evaluated using confirmatory factor analysis
and the impact of each factor and its components of third-
generation universities were examined as well.
Confirmatory factor analysis was performed using
structural equation modeling (SEM). Structural equation
modeling is one of the latest achievements of statisticians
at this point and is among the statistical models for
examining the linear relationship between latent variables
(unobserved) and explicit variables (observed). As it was
indicated, the model extracted from the three stages of
Delphi method consisted of seven factors along with their
components. At first, first-order measurement model and
second-order measurement model were examined.

Evaluation of first and second order measurement
model

At first, the first-order measurement model of the research
was examined. According to the results obtained ¢>1.96

Table 1. Demographic Profile of Respondents

Gender Number  Percent
Male 135 64
Female 77 36
Education Number Percent
Master’s Degree 4 2
Ph.D. 208 98
Employment Status Number Percent
Contractual 188 89
Official 24 11
Organizational Position Number Percent
Faculty Member 183 87
Manager and Deputy Directors of the
7 3
School
Manager/Deputy Director of 2 10
Educational Group
Mean Star.ldzfrd
Job Experience Deviation
5/16 8.3
Mean Stal'lda‘rd
Age Deviation
50.3 8.7

for all components and coefficients were statistically
significant and also all components had a significant role in
explaining their associated factors. Fit indices of the first-
order measurement model indicated that the root mean
square error of approximation (RMSEA) is less than 0.09,
the confirmatory fit index (CFI) is greater than 0.9 and the
x? index is less than 3. Therefore, all indices were in the
desired range, so the appropriateness of the first-order
measurement model to fit the collected data was
confirmed.

The second-order measurement model included explicit
variables, latent variables, first-order latent variables, and
the second-order latent variables. The second-order latent
variable was measured on the basis of first-order latent
variables. Second-order measurement model with its
factors were considered as first-order latent variables and
the components of each of them as the explicit variables. In
this model, there also existed a second-order latent
variable, namely the transformation of Mashhad University
of Medical Sciences into a third-generation university. In
this model, #>1.96 for the coefficients of all factors and
components was obtained. Therefore, all factors and
components had a significant role in this model. The
RMSEA index was 0.78 and the CFI index was 0.95,
indicating the desirable values for the evaluation of factors
and components. The structural equation model with its
coefficients was shown below (Figure 1). In this model it
was identified that the seven factors of formulating
appropriate organizational strategies, creating grounds and
structural and contextual conditions of the organization,
focus and attention of management and human resources
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Figure 1. Fit model and coefficients of structural equations of factors and components
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to entrepreneurship, reformation of education and
research system with the emphasis on entrepreneurship,
more interactions with external environment (national and
international) and internationalization, enhancement of
infrastructures, equipment and financial resources and the
application of cultural and ideological values on the path
of change to third-generation university were well
explained by their components. According to the results
obtained, the fit of the measurement model to the collected
data was well confirmed by the fit indices. In this model, all
the seven effective factors had significant coefficients (Table
2).

Meanwhile, prioritizing and comparing the level of the
importance of factors and components affecting third-
generation universities was performed in Mashhad University
of Medical Sciences based on the coefficients obtained
through structural equation modeling. It can be said that the
distribution of the level of importance of factors affecting
third-generation universities in Mashhad University of
Medical Sciences had a significant difference (t>1.96).
Comparing the rank coefficients with respect to structural
equation coefficients indicated that the most important and
effective factors are associated with the focus and attention
of management and human resources of the organization to
entrepreneurship and reformation of education and research

system with emphasis on entrepreneurship with the
coefficient of (0.97); however, the factor of applying cultural
and ideological values on the path of change with the
coefficient of (0.75) had the least importance. Table (3)
represents the importance and impact of each of the seven
factors affected the transformation of Mashhad University of
Medical Sciences into a third-generation university.

DISCUSSION

Based on the opinions and views of university professors, it
was found that the effective factors in entrepreneurial
universities include formulating appropriate organizational
strategies, creating grounds and structural and contextual
conditions of the organization, focus and attention of
management and human resources to entrepreneurship,
reformation of education and research system with the
emphasis on entrepreneurship, more interactions with
external environment (national and international) and
internationalization, enhancement of infrastructures,
equipment and financial resources and the application of
cultural and ideological values on the path of change to third-
generation university. Moreover, the results showed that the
two factors of focus and attention of management and
human resources to entrepreneurship as well as the
reformation of education and research system with the

Table 2. Factors affecting third-generation universities
Variable Factor Coefficient T
Formulating appropriate organizational strategies 0.96 -
Creating grounds and structural and contextual conditions of the organization 0.95 11.22
Focus and attention of management and human resources to entrepreneurship 0.97 12.67
Reformation of education and research system with the emphasis on 097 12.04
Factors affecting third-  entrepreneurship ’ ’
generation universities More interactions with external environment (national and international) and 0.89 12.40
internationalization ’ ’
Enhancement of infrastructures, equipment, and financial resources 091 11.66
The application of cultural and ideological values on the path of changing to 075 953
third-generation university ’ '

Table 3. Prioritizing factors affecting the transformation of Mashhad University of Medical Sciences into a third-generation

generation university

university
Factor coefficient priority T
Focus and attention of management and human resources to entrepreneurship 0.97 1 12.67
Reformation of education and research system with the emphasis on
. 0.97 1 12.04
entrepreneurship
formulating appropriate organizational strategies 0.96 2 -
creating grounds and structural and contextual conditions of the organization 0.95 3 11.22
enhancement of infrastructures, equipment, and financial resources 091 4 11.66
more interactions with external environment (national and international) and
. S 0.89 5 12.40
internationalization
The application of cultural and ideological values on the path of changing to third- 075 6 953
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emphasis on entrepreneurship have the most impact and are
of the greatest importance in the development of third-
generation universities. Ghahremani et al. in a study called
“The Role of Transformational Leadership in Promotion of
University to Entrepreneurial Organization” suggested that
the promotion of University to Entrepreneurial Organization
is influenced more by the inspirational motivation of
transformational leaders than other variables. In addition
they stated that the more the managers have inspirational
motivation features, the more likely a university will promote
to an entrepreneurial organization (19). Entrepreneurial
management of the university is of great importance for
fostering entrepreneurship and entrepreneurial activities
based on the entrepreneurial management of the
organization. An environment should be created where all
the students and staff tend to move towards innovation and
progress. Lack of commitment of university managers and
leaders is the main cause of business failure. Fast and Perth
(1981) stated that regardless of the size or stages of an
organization evolution, if senior managers do not have
commitment to change, business creation in the organization
may fail (20). One of the most prominent organizational
features of an entrepreneurial university is its management
which plays an important role in the two following aspects in
improving the compatibility of university organizational
structures with  entrepreneurial ~activities including
participatory management. 1. University manager should
manage creativity, innovation, and entrepreneurship in the
university through creating the required atmosphere in
universities. 2. University manager should transform
university ~ organization into an innovative and
entrepreneurial organization through building creativity and
innovation (21). The manager of the organization should lay
the groundwork in a proper framework so that the
universities would stay up-to-date and grow; and they would
be a proper place for the cooperation of researchers and
professors of the universities as well as an important place
for education and research. Meanwhile, reformation of
education and research system with emphasis on
entrepreneurship in the organization has an effective impact
on the transformation of universities to entrepreneurial
universities. In addition to their traditional role, universities
require to implement other partners’ plan. In fact, in
addition to educating and training students and staff,
universities should participate in conducting research and
producing science and knowledge as well as establishing and
running knowledge-based companies.  Due to the
importance role of innovation and entrepreneurship, the
issue of entrepreneurial university or third-generation
university has received particular attention in recent decades.
Considering the national and international evolution and
transition from industrial society to knowledge society,
adopting effective strategies is essential for utilizing new
values and opportunities. To do so, education and research
patterns of the university system need to evolve and skills and
abilities of academic community (students, graduates, faculty
members, managers and staff) should be promoted in line
with innovation and entrepreneurship (22). In their study,
Jarohnovich and Avotins proposed the three missions of

education, research, and industry for entrepreneurial
universities in which education is provided through
entrepreneurship education programs and skilled students
are trained for entrepreneurship, as well as the output of
research is transformed to scientific knowledge and
consequently students can communicate with small
businesses in reproductive companies (23).

In the same vein, considering all these factors, the managers
and officials of University of Medical Sciences should give
particular attention to the role and position of third-
generation universities in the development of the country as
well. Meanwhile, the two factors of focus and attention of
management and human resources to entrepreneurship and
reformation of education and research system with
entrepreneurial  perspectives should receive serious
attention by university managers, since these two factors
have the highest priority and impact among the studied
factors. Therefore, the followings are suggested in line with
these two factors:

v Those managers who have entrepreneurial vision
should be employed in the organization. Managers’ attention
should be drawn to the future orientations of universities
based on their visions and strategies. The managers of the
organization should pay special attention to the mutual and
effective collaboration between universities, industry, and
business sectors. Entrepreneurship-related courses and
workshops should be conducted for managers and
executives. Regular meetings with experienced managers
and entrepreneurs should be held. Particular attention
should be paid to educational courses and extracurricular
activities of human resources in the field of entrepreneurship.
The entrepreneurship criterion should be considered in
employing and promoting human resources. Operational and
influential managers and staff need to be selected for decision-
making and plans related to the transformation into third-
generation universities. Entrepreneurship criterion should be
considered in evaluating university performance and
brainstorming sessions in the field of entrepreneurship in the
organization conducted for managers.

v’ Teaching methods should be modified and revised in
order to improve the quality of teaching. Innovative and
applied methods should be used. Research and education
activities should be performed collaboratively and in the
form of teamwork. Curricula should be developed based on
entrepreneurship and value creation. Multidisciplinary and
transdisciplinary systems should receive particular attention.
Positive steps should be taken towards the promotion and
improvement of faculties of scientific groups with
interdisciplinary attitudes. Fostering analytical skills and
critical thinking should be considered in university curricula
and entrepreneurship-based research and education
activities should be developed.

Although the general purpose of this study was to identify
and prioritize the factors affecting a third-generation
university, considering and revealing the importance and
necessity of entrepreneurship in the universities of the
country can be mentioned as the ultimate goal. It is obvious
that the development of this goal requires broader scientific
efforts and more scientific researches.
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